Introduction
Kashin-Beck (KBD) is a permanent and disabling osteoarticular disease involving growth and joint cartilage [1, 6, 10, 11, 13, 17, 19] which is endemic in a crescent-shaped area from South-Eastern Siberia to North China, North Korea, Central China and Tibet [1, 10, 11, 12] . Affected individuals present with joint destruction which produces recurrent and mainly bilateral joint pain, with restriction of movement and metaphyseal enlargement. The most frequently involved joints are the ankles, knees, wrists and elbows [9, 19, 20] . Although adults are most commonly and more severely affected, the worst forms of the disease tend to start in childhood and may result in dwarfism [1, 10, 11, 14, 15] . In certain well defined areas, such as some valleys of the Tibetan plateau and the Shaanxi province, a prevalence as high as 80% of the population has been reported [10, 19, 20] .
The disease is responsible for significant disability, incapacity for work and economic hardship. Selenium (Se) deficiency, mycotoxins in stored grains and excess of fulvic acid have been suggested as the possible cause [1, 2, 7, 8, 9, 11, 16, 19] , but none of the the proposed explanations are entirely satisfactory.
No preventive treatment has proved effective, although Se supplements have been given in some highly endemic areas [1, 3, 11, 15, 18, 19] . Recently physical treatment aimed at reducing handicap has started in Tibet [20] . In advanced cases, osteotomy has been used to correct deformity in China [4] .
KBD is one of the major health problems in Tibet and Médecins Sans Frontières-B was requested to collaborate in the implementation of a physical treatment project which was expected to reduce handicap.
The present study reports the findings of the initial clinical evaluation of this research, including a comparison between a selected population of patients with KBD and a healthy Tibetan population.
Materials and methods
KBD is defined as occurring in someone over the age of 5 years, living in an endemic area and with chronic enlargement of at least one joint without local inflammation or injury. The usual joints involved are the ankles, knees, interphalangeal joints, wrists and elbows. In adults, the symptoms must have begun before the age of 30 years so that osteoarthritis is excluded. Children will also be included in the absence of bony enlargement, if they have a persistently painful joint. This definition is adapted from previously published papers [1, 17, 19] and was broad enough to include a wide spectrum of the disease.
The patients were found in 3 communities in a valley of the Nyemo County in the Lhasa prefecture of the Tibet Autonomous Region. The total population of the valley was 6052 inhabitants and the prevalence of KBD was 11.8%. Selenium supplementation had been offered to all the residents since 1987. All the patients suspected of having KBD were referred by local community doctors to the Médecins sans Frontières investigators for physical examination and diagnosis.
The following information was recorded in every case: age; sex; height; weight; food habits and the ability to work. Every joint of the confirmed cases was checked and classified according to the restriction of movement: 0 = normal; 1 = moderate, and 2 = severe (Table 1) ; the most limited axis of movement was used to define the grade. Only the most disabled joints in each patient were entered into the physical treatment protocol and evaluated for joint enlargement, pain, limitation of movement, muscle testing, limb circumference and length, and radiographic changes.
The patients were further classified into one of 3 stages according to the presence of at least one enlarged joint, pain, degree of limitation of movement and the associated symptoms ( Table 2 ). The degree of restriction of movement of the worst joint characterised the severity of each patient in the grading, and the other affected joints were not included as they were less significant than the other features in determining the general state of the patient. The associated clinical features investigated were tiredness, muscle weakness, ability to work, pes planus, waddling gait and dwarfism.
Stage 1 is characterised by at least one painful joint in a child, or at least one metaphyseal enlargement in a youths and adults over 15 years of age, with no restriction of movement and associated symptoms. Stage 2 has in addition grade 1 or 2 restriction of movement, and stage 3 at least one associated symptom.
Data entry and statistical analysis were carried out with the EPINFO software package. Signs and symptoms were analysed separately by patient, by joint and by severity of the disease.
Results
Local doctors diagnosed 136 cases of KBD from the history and clinical examination. The increasing prevalence up to the age of 30 years indicates the true prevalence of the disease in relation to age (Fig. 1) . Over the age of 30 years, the decrease is artificially induced by selection as symptoms should be demonstrated before the age of 30 years and doubtful cases excluded. The population in this study includes 21% children (less than 15 years) and 57% young adults (20 to 34 years). The sex distribution reflects the percentage of male (38%) and female (62%) in the whole country [7] . Table 3 compares the height of the adults between 20 to 34 years and those older of 2 populations in 155 normal Tibetans and the 127 cases of KBD in the Nyemo valley. The overall height in the KBD population is slightly, but significantly, decreased. Within the age range 20 to 34 years, there were 14 (18%) with KBD below 140 cm compared with none in the range in the healthy population.
The distribution of affected joints is shown in (Fig. 2) . Among the 136 patients, 970 joints presented at least one of the 3 characteristic symptoms of pain, bony enlargement and restriction of movement. Bilateral involvement was usual. Table 4 shows a proximal to distal grading of the affected joints. In the lower limb, involvement of the more proximal joints is always associated with involvement of the ankle, except in 6 isolated lesions of the knee (4%). The same is true for the upper limb where involvement of the more proximal joints was associated with the hand, except for for 14 isolated lesions of the elbow.
There was an increasing number of joints affected in relation to age (Fig. 3) ; the mean number of involved joints in young adults is 7 (range 4 to 12). Since only the worst joints are included in the study, the number studied was 338. The different symptoms in these joints are shown in Table 5 . The most frequent complaints were of the ankles (52%), and the weightbearing joints in general (85%). Bilateral involvement occurred in 79%. Proximal joints were rarely affected, but their impairment was severe and disabling. childhood and for each age group, and every movement, the difference between the healthy and those affected by the disease was very highly significant. An average restriction of movement up to 40% to 45% of the ankle and elbow was usual. The movement of the elbow was more often severely diminished. Movement of the knee was less badly affected, but the joint was often tender. Table 6 shows the stages in relation to age, stage 2 being most common in adults and children; 36.8% of adults were stage 3, and 91.9% were in stages 2 and 3 (3 is usually the crippling stage). Table 7 shows the distribution of the associated symptoms. According to 74.3% of medical histories the ability to work was limited, indicating the severity of the socioeconomic consequences in a poor rural population.
Discussion
Classification of the range of movement in KBD is important to ensure an objective follow up and the staging of the severity of the disease (Table 1) makes it possible to classify the patients as a whole. Discrete and subclinical forms might have been missed, but because the definition is broad and simple, and the traditional doctors were highly motivated and well trained, the majority of clinically relevant cases were included. Most cases occurred in adults which confirms that KBD is a chronic disease with a cumulative incidence over time. The relative decrease in the elderly is a result of the selection bias because patients are more likely to be identified when the disease is active. The apparent stabilisation of joint impairment in adults will continue to deteriorate in older patients due to the development of osteoarthritis as a result of joint deformity. The disease affects both sexes equally and the 79% bilateral joint involvement leads to the conclusion that KBD is mainly a bilateral osteoarticular disease in Tibet, as has been described in other areas. Pain was almost always present and is the earliest symptom, occurring in children and persisting into adult life.
The description of functional impairment shows the socioeconomic impact on patients and their families and this is emphasised by the age distribution, the severity of the disease and the limitation of ability to work. Dwarfism in this condition is different than in achondroplasia and is due to necrosis of the growth cartilage of long bones, and it may affect only one, or more, skeletal segment. The proximal to distal gradient shows a prevalence for the involvement of the distal joints, but further radiographic investigation is needed to allow a more specific diagnosis to be made.
Nevertheless, the present clinical results are relevant to local doctors who have to diagnose and treat these patients without radiographs. Our study also indicates the importance of this debilitating disease, and the need to pursue research into the aetiology and pathological mechanisms with the aim of establishing a means of prevention. 
